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« Maps used in presentation are from Google Earth Pro.
« The author has used Google Earth Pro to measure latitude and longitude
of ruins and calculate direction..
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1.

The discovery of the True north measurement

method by the Pole Star.
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Thoughts behind Kyoto's beautiful streetscape

Kyoto's north-south streetscape is based on Jobo (Block) in the Heian perlod

ﬁatsuhiko Seo's "Changan City
Plan"(2001)p.158 says, "the ancient
capital of China, was built as a stage
for dynastic ceremonies and embodies
the existence of a heavenly mandate.

By doing so, the emperors on earth

tried to prove their legitimacy."

» The True north measuring method
for the stage of the dynasty ritual
that embodied the Hokushin (God
of pole) ruling thought was the True
north measuring method using the
Pole Star. A ©

» This idea and the style of palace = Bmlt .
palaces were introduced to Japan in  [=Te[s Perlod

\the Asuka(7c) period and carried (de‘generat'fon)

over to Heian period.

W |. |
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The construction process of Chang'an Castle
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Reconstruction drawing of Chang'an Castle.

e |

[ 7o ] R 45 R b B 65k 55 — 41 (1986)p.148-1494D]
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How did they put the central axis of the capital on the meridian?

o HEEEETREZDH Tt (2001)p.118
(Tatsuhiko Seo's "Changan City Plan")

The direction is measured by Pole star

» the True north measurement method using the sun
and the Pole Star called "HRIE 2 #l" (zhéngzhi
zhi) in TE &% (1103, Yingzao fashi) But
timing of the measurement is not mentioned.

» the direction of Chang'an Castle was 16 minutes
west from true north. (1 degree is 60 minutes.)

o & FBREMIBOAMENR] (2017)p.86,

(Yoshitaka Hojyo's "Directio of ancient tomb and sun")

» and if he pays attention to the time of the Pole
Star, he should have been able to increase the
accuracy to around +0.1° . 16 min.

The problem : How they know
the time when the Pole Star was
near the meridian without clock?
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Documents that can assume the time of the measurement

T&F(#E)) (Shijing) 27 $KJ(Yanzi Chunqiu)
), E2hH( ETRE). XBZ M2 E%, e}, LikiE
H(, ETE=XE), B, BEREHI B

En. &, BEM, AP, FIEN#H, &,
B, BEHHBA A, BUARA, e, b
s (2), IERIE, 1 (fromFE&&E )

Translation ¢ According to the Book of Poetry, when
the fixed star is in the middle of the south (the temple is
built on the hills of Chu). Measure the shadow of the sun
and determine the direction (build a palace on the hill of
Chu). According to the notes ("EZE&"), the fixed (star) is
the Shi xiu("Z"). Hochu(7 ) is to set the four directions
correctly at dusk. Revolt(#8) is to measure. Measure the
sunrise and sunset and know the direction of east and west.
Look at the southern fixed star and determine the north-
south direction correctly based on the north pole (star).
(This poem is related to the fact that Duke Huan(#4) of
Qi(#) helped Duke Wen(3 2)of Wei(#) to build a capital
castle in Chugiu (% k,to the east of present-day Hui
County, Henan Province) in the first month of the 2nd year
o of f£4, year BC658.)

(MEEHERNIIFEE/AL)

Translation: One who establishes a
country in ancient times, observes
for Dou xiu(Fg=}) in the south,
receives a Pole star in the north, and
settles (corrects) the east and west.

There are descriptions of 28
leading stars which are not
related to Pole star observations.

©2022 S.Takesako



Direction of Pole star at the Chungiu era (Pole star : HR4927)

g

Confucius era

® The direction from true north when
looking at the Pole Star when the
leading stars of Dou xiu and Shi are at
the meridian.

® The direction is about =20 minutes
from true north within Chungiu era.

® From the Chungiu era at the latest, the
Pole Star was used to measure the
direction of capital castle.

©
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Direction from true north.(min. ,+:west)

HR is number of the Bright Star Catalog. P

Pole(HR4927) Douxiu (¢ Sgr,HR7039) Shi xiu (@ Peg, HR8781)
Y RA. Dec. | RA. | Dec. 0—al Direc. | RA. | Dec. 0— a2 Direc
car a0 60 | a1l [ 61 [* % | (min)]| a2 | 62 | * **| (min

-750 32.3| 89.0 239.0| -244| -206.7| —-323| 3122 22| -2799| -717

_ _ -700|  44.4| 89.2| 239.8| -245| -1954| —14.8]| 3128| 24| —2685| —56.2
True north whin Dou xiu

) L |:> -650 643 89.4| 2405| -24.7| -1762 29| 3135 26| —249.1| —410
is at the meridian.

-600 93.1| 89.5| 241.2| -24.8] -—1482| 209| 314.1| 28| —2210| —26.0

-550| 1205( 89.4| 2420|-249| —1215| 39.0] 3147| 3.0 —1942| —112

True north whin Shi xiu 500] 1386| 89.2| 2427] 25.1| —10a1] 57.3[ 3153] 32] -1767] 34
is at the meridian.

-450| 149.6| 89.0 2435|-252] —939| 759| 3159 34| -—1664| 1738

10
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Azimuth line by Pole star (HR4893) with leading stars
and direction of the ruins of Capital castle

11

The method of measuring directions using the Pole Star was
Introduced to Japan in the Asuka period.

Direction from true north.(min. ,+:west)
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2.

Identification of the ancient Pole Star
for the True north measurement
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The Pole Star from the Chungiu era to the present

In ancient China, the Pole Star was not the imperial star,

b but moved along with the movement of the celestial pole.
. o ¥ .4.8
.4.7
: 0. 59"
Ursa Minor 88 -
.C (=4 O

®6.6 4 2750
iPole star(HR424)

a UMi (present)

I\ & ® %2250 b ]

= o 5.6 6.3

. o 6.3 | o @5
UM 4.2 :
| (8 II) i Pole star(HR4893) ” -
mperiat s a£64 ®8 (F8/FE==R/8A) (550- 1600 ) %65 1750 % Z
' 6.6 ”ﬂ ®_ 1500 1
o, o %.3 <
®6.5 5.8 %64 o 1000 5.0%.6— 6.5
. L 750 o,
5:5 06,3 500 :
<
0 et 0 TZ\FO 6.0 o,
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55 (% =>T=>mdtE) (0 to 550) S X
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13 Note: Star charts in the chart are stars up to 6.6 magnitude according to "SKY2000 Master Catalog,
Version 5" (2006).A star map in 300 AD. The numbers are the grades of light. The small yellow circle is
the position of the celestial pole. The declination scale interval is 2° . ©2022 S.Takesako



Identification of Pole star (HR4893)
from Sui-Tang to Song-Yuan-Ming Dynast

14

34, AitEIBERK S, BENDKERE RBAERE, HEBE 2 RM—EHER, THEXREN
B—EA+, HBUERZERR, HHERT, IBEEFREZH); HE/ME, IBEFHEA. &
B, REBHE_ERAY, EREBEFRETHL, EERBEE=H, MRARFAFHEZHET)
—ERER(CRIER), MHANRENRBRE. SERRABREEGEH), FABVIEEEZ, 2IFEILE
[ IHERA W R, K87 1E. 1R 58 R CE 54 « 55 = 1it] p.804

® Ling Zan (§¥4 early 700s) moved the Pole star in the viewing tube of the
armillary sphere and measured 2.5 degrees (radius 1.25 degrees) between the
celestial pole and the Pole star.
® A government official (Song Dynasty: Shen Kuo 7E3%) tested the Pole star for
three months, and found that the fixed point of the center of the sky was more than
3 degrees (wrong, diameter) from the Pole star. He found the radius to be about 1.5
degrees.
Distance from the pole (HR4893) Moving the pole star in the viewing

tube of the armillary sphere,

3.00

2.50

2.00

150 H(Ling Zan) 4% (Shen Kuo)

1.00

0.50

Distance from the pole (degree)

0.00

400 500 600 700 800 900 1000 1100 1200 1300 1400

Year ©2022 S.Takesako



Identification of the Pole Star (HR4852) from the Later
Han to the Northern and Southern Dynasties (6 c)

15

Hefh EARWME S, tRxEED, HMERRE, KEES, =UEE, MBELRH, SH
EXFMRERZ . BELERL, BhEBELT—BE, BiZ, ki, £5, T, BRELILE
AEZHE, RAEE, EE RN —BER R, SHEEREmIE N, 1R 8 RCE[FHE 55 =11
p.820

® E3%(30-101), iRMEH(78-139), %% i (132-192), F ¥ (228-266). B (188-219):
Everyone thought that the Pole star was the pivot of the heavens and did not move.

® It was said that the pole star was still more than 1° from the place of immovable by the
#HME(Zu géng) (person around 500).

® Now (Song dynasty) when QingdaeiE & measured it, it was 4.5 degrees.

Distance from the pole (HR4852)

Distance from the pole (degree)
w

0 200 400 600 800 1000 1200 1400
Yera ©2022 S.Takesako



Identification of the Pole Star (HR4927) from
Chunqiu to Fomer Han Dynasties

® Confucius's Analects'Jb R J& F i sR £ 3£ 2 1 (The Hokushin is in
place and the other stars are with it.),
= At the time of Confucius, it seemed immovable because it was
within 1 degree from the Pole.

® Lishi Chungiu in Qin TE 2 B R{E#F, M RXEA T (The Pole star
moves with the sky, the North Pole does not move)
= It was about 2 degrees in the Qin Dynasty, so it appeared to move.

Sky at BCH00 (scale is 2°Higuucbi.qglijnation)

Distance from the pole (HR4927)

Distance from the pole (degree)

C—

Confucius 0

-800 -600 -400 -200 0
year
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Why the Ancient Pole Star Wasn't Identified ?

17

ZIT]
®R6267 6.0 ®
L) é%Et'H . HRGB529 5.7 A @
"HRS844.5.6 6079 5.5 RﬁlglfH‘;ﬁEgg 5l 8,0y [R7425 6.5 HR7530 6.2 :
HRe034 5.7 HRE173 5.6 22g
Cur
503 6.5 | b ;%RSS?
Red stars like HR4852 and e T e
HRA4927 were not listed in the | W o« UGRAD] T
BOSS star catalog used by — 3 2008,
) i HR 30€
astronomers in the Showa period. ®HR7354.5 2250
Bygsad vz PETID.e o CIHR3155°
N JL#B2 (HR4893) o
HR5321 4.8 o
5334 5.2 ®HRr5305 6.4 3 (F&/ /& = R/H) & CHRA465676.3 &0
nHRﬂ;ﬁE ) l} & PHrebiss.3 ‘
6.3 : ® 13806 6.3
% 5131 6.5 HRO09L S LA ¢ - . R ®Hr%%06 5.0%HR161
6.4 & 750 o
s PUR5139 5.5 = S AHR4852HI2 HR18¢
1750 % SHRSUB 58 o o > 0 ! Hraean e P Lra062 5.5
- _125HHR§DUDUBDE+ ﬁ_?S FMES% 5] D-EED e .HR393¢.-
* 1R4050 6.5 : :'P@E(!;LR%Q) 6.1 %58]"?rﬁzlna 6.5
5018 6.2 JLiEE (HR4927) 90 gfﬁi:} = = mMALH) HR4084 5.3
(B =) 2 i e, . Pupiraras

Note : Sky at AD300.
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Movement of Pole star from Chunqiu to present

18

Chinese constellations based on the identification of the original map of the Jin dynasty
(created in early Tang Dynasty).
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Note: Position at AD3004E, Kitora Astronomical Map is from T¥ ;S HIERXE EEXEE )
(2016) PL.5. Takamatsuuzuka star map is from 7 & B st 2B HP.
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Angle of each Pole Star from the celestial pole
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Confucius' Hokushin was also the Pole Star.

Period when the true north measurement method was performed
in China using the Pole Star
> X 7 X /_, 7
Pole star (HR4927) Pole star(HR4893) At iB 2 (HRa24)
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(#E=>T>wdtsA) (0 to 550)
(HD111112)
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0 ;
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3. Principle of True north measurement by Pole Star
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Principle of True north measurement by Pole Star

21

The celestial sphere revolves
around the earth's axis.
> The Pole star rotates as well.

The star south of the Pole Star of

the same right ascension and the

star 180 degrees away from that
star are called appointed stars.

» The three stars are on the
same plane and rotate about
the earth's axis.

When the appointed star is at the

meridian, the direction of the pole

star Is true north.

Stars 180° away is for

measurements in the opposite

season.

Celestial

Observer

Stakat 180°
away

Appointed
star

Pole/star At MeXidian

THue north

Meridian

North South

©2022 S.Takesako




Example of simultaneous meridian passage of two stars

(True north measurements in the Otsukyo period)

1 3% -2 ‘= YR | . During the Otsukyo period,
e i 5| when the leading star of Zhen
xiu(¥1d) was in the south
meridian, the direction was
measured by looking at the
fourth star of the Big Dipper.
The resulting direction is 85
minutes west of north.

 If they are on the same line
of equatorial longitude, when
the south star is on the
meridian, the north star is at
true north

Position at AD666
| BigDipper(4th) HR4460 7R#:165.50 #K#&: 64.42
5 Zhen xiu(leadint) HR4662 7R#&:167.11 #R##:-10.15

©2022 S.Takesako




Examples of Pole star and Ideal Appointed Star
(Egypt, Khufu's Era)

23

The Pole star Thuban (aDra,
HR5291) and Antares (aSco,
HR6134) at the time the pyramids
were built have almost the same
right ascension.

At the estimated construction date
(2552 BC) of the Pyramid of Khufu
(about 3 minutes westward from
true noth), Tuvan is about 1.4°
away from the celestial pole,

The direction of Tuban when
Antares is mid-southern is 1.2
minutes east of true north, so it is
almost an ideal apointing star.

In order to obtain an direction close
to true north, it is important that the
star that measures the direction be
close to the celestial pole.

Observer

Antares
(a Sco)

HR

Name

a(BC2552)

d (BC2552) | Mg

5291

1l1a Dra

185.3400

88.6091 | 3.65

6134

2la Sco

184.6354

-6.4197 | 1.07

©2022 S.Takesako



28 leading stars were used as Appointed stars

® In China, the twenty-eight Potion of 28 leading star
constellations of bright leading stars, B

located near the equator and the
ecliptic, were used as reference
points for determining the positions
of the stars. If you measure the
longitude difference from the
leading star, the precession is
cancelled, and the relative position
hardly changes.

Average interval =360° /28=13°

® Since there is usually no bright star
at the same right ascension as the
Pole Star, which is necessary for true
north measurements, the Chinese
used a nearby leading star instead of
an ideal Appointed star.

[Sky at AD1]

©2022 S.Takesako



Estimate the error when using 28 leading stars

25

The maximum distance between

leading stars are 33° . Average is 13° .

If the Appointed star is properly

updated, the maximum value is 16.5° .

If the Pole star is 1.5 degrees away
Maximum error can calculated as
0= 1.5° xsin(16.5° ) =26min.

If use the average, it is about 10 min.

This error increases as the Pole Star
moves away from the celestial pole, so
the star closest to the celestial pole was
Important and called the Pole Star.

It was natural to measure the true north
with Hokushin, which is ruler in the
sky.

As a result of verification, the optimal
leading star is not always selected.

Meridian
Leading * Ideal Appointed star
star (Same right ascension)
16.5°

North
Pole

0 :Difference
from meridian

This error (0) was left in
the ruin of capital castle.

Observer

©2022 S.Takesako



Calculation example of true north measurement

with leading stars

26

Chang'an Castle was built on 582 AD. Pole
Star(HR4893) is 1.4° away from the pole.
Since the Pole Star's right ascension is 334°
the Appointed star is Shi xiu or Yi xiu, which is
180° away. . In this example, since Shi xiu is
on the meridian during the daytime, Yi xiu will
be the Appointed star.

Without knowing the time when the Pole Star is
near the meridian, if you measure the direction
at 10p.m., it will be 97 min. west of true north.
If you measure the direction of Pole star at 3
o'clock in the morning when the winged star is
on the meridian, you will get the direction of
11.5 minutes to the west of true north.
Matches the direction of the remains of the Sui
Daxing Castle (582) within a few minutes of
error.,

Time | Pole star(HR4893) Leading stars Az
(h) o 5 Xiu | HR o | (min)
1216 | 3346| 886 4 [ 7776 ] 285.0[ -75.9
1265 | 3346| 886| % | 7950 292.4| -67.0
1342 | 3346| 886| & | 8232| 303.9]| -51.0
1402 | 3326 886| 7= | 8414| 313.0| -36.9
15.06 | 3346 886| = | 8781 328.7) -104
16.17 | 3346 886| = 39| 3454 186
1672 | 3346 886| = | 215] 3236| 326
17.79 | 3346 886| = | 553 |9.:'18O:"i
1853 | 3346| 886| B | 801| 205, .c0
1053 | 3346| 886| 5 | 1142| 59| 87.1
2027 | 3346| 886| 2 | 1409| 47.0| 943
2143 | 3346| 886| % | 1876| €45| 985
2147 | 3346| 886| = | 1852| ¢5.1| 985
2200 | 3346| 886| # | 2286| {44 96.9
028 | 33a6| 886| = | 3357 | 147.3| 717
048 | 3346| 886| # | 3410| 1j0.4| 68.0
141 | 3346| 886| £ | 3748 1244| 49.0
184 | 3346| 886| 3= | 3903 | 1308 392
297 | 3346| 886| ® | 4287 147.9) 115
418 | 3346 886| & | 4662 | 166.1| -19.2
531 | 3346| 88.6| /& | 5056 | 183.0| -46.1
6.09 | 3346 886| & | 5315| 194.7| -627
6.68 | 3346| 886 E | 5531[ 203.7| -736
7.70 | 3346| 886| = | 5944 | 219.0| -882
806 | 3346| 886| & | 6084 2244 -919
842 | 3346| 886| R | 6247| 2298| -04.9
069 | 3346 886 E | 6746 2489 -084
10.38 | 3346| 88.6| 3 | 7039| 250.3| -95.7

Time when the leading star on meridian
©2022 S.Takesako
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The point of the Direction measurement
in the map of Tang Chang'an Castle

2 T
[ 7o L R 45 JRE b B 65 55 — 4 1 (1986)p.148-149&D]

Note: The direction measurement is based on latest image of Google Earth (2021/07/30 version)
©2022 S.Takesako



Azimuth line by Pole star (HR4893) and leading star
and direction of the remains ancient castle
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4. True north measurement instruments and methods
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True north measuring instrument

30

o Tk z1 "Yingzao fashi" was compiled by
Li Yi (ZE#K)during the reign of Tiezong of the
Song Dynasty. There is an explanation of the
true north measurement method using the sun
and the Pole Star.

® Measurement uses solar compass and
Observation tube without a lens.

® The sun compass is a disc with a diameter of
about 43 cm and a gnomon about 13 cm high
(3 mm in diameter) is placed in the center.

® Observation tube is 57cm long and 9.5cm
wide. Viewing holes with a diameter of 16
mm are drilled in the front and rear plates of it.
The field of viewing hole is about 1.6 degrees
in angle . The height of Observation tube is
95 cm above the ground, and the line-of-sight
distance on flat ground is about 3.5 km. A long
distance is also possible if you set up
scaffolding.

sola

r compass

=

43cm

Observation tube

A < "_' "t
9.5cm¢§\\ﬁm é
. \5:7\ &
95cm field view
= + 48min.
s
v iLfs:’“

FAREREEAFEEER]
R AZEM B R SR ©2022 S.Takesako



Similar Observation Instruments Exist in Ancient Times

(D Han Dynasty sun compass (@ Observation tube

(excavated)

® Although it is explained as a
sundial in various places, it is
actually a compass of the sun.

® THERIF1(Former Han)
TABKA G T TARE B2 HERERIR
(If someone does not know the height of
the object, please instruct them to use a
tube and water level.) M

True North

. Sunset
Sunrise of of
summer il summer
solstice

solstice

\q v
)
LYA

\

31
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Work at daytime: Installation of the telescope-
like device on the temporary meridian

The purpose is to limit the range to search for the faint Pole
Star to the vicinity of the meridian.

If there is no bell to signal the Noon

® The point where the shadow of the
stick is the shortest is the mid-south
of the sun, which is the north-south

line (meridian).
X -
@) Meridian

Y

3
73
3

Installation accuracy: % few deg.
32 Meridian

E@If there is bell to signal the Noon

1 ® place the tube on the meridian by
passing sunlight at noon. Ancient time
IS true solar time, so at noon the sun is
due south.

N o
‘v.f) Meridian
v+ (atnoon)

Installation accuracy:
+ 1degree
(Depend oh the clock)

©2022 S.Takesako




Work at nighttime(D: Introducing Pole Star

To reduce the installation Timelfroisortnammoll Lssanosers | 2
error of the observation tube. RN MR T T2 R
Pre-setting of pole stars e B T
® Before observing the Appointed star R T B B i

In the south, capture the Pole Star 1672|3348 |88 215, LASTOE 346

553 9.7| 574
801 209| 720
1142 | 359| 87.1

) ] 17.79 | 3346| 886
and and introduced into the center of 1853 | 3346 8856

1953 | 3346| 88.6

the observation tube. (Fine-adjust AT sl ol aa
Pole * the pedestal ) = The installation e ke sl s i il v
Star . error is within about £ 30 arc 22.09 | 3346 886 2286| 74.4| 96.9
N _ 028 | 3346 886 3357 | 107.3| 717
. . 048 | 3346 886 3410 | 1104 68.0

mlp Jitse: Yi xiu at meridian: 3:00 141 | 3346| 886 3748 | 1244

) Zhang xiu at meridian: 2:00 ERECRC 3903 | 130, 392]
) i . 297 | 3346 886 4287 | 1474[ 115
observation tube Difference is about 30 arc min. |[a1s | 3326 sss6 2662 | 166.11

5056 | 183.0| -46.1
5315 194.7| -62.7

5.31 3346 | 886
6.09 | 3346| 88.6

e | D) | SO R | | 48| A S| 0| 25| S| | b | 2| HA) S| XE| 0| W) DA | R | e (R

. Settina error 6.68 | 3346| 886 5531 203.7| -736

The effect of this error | g _ e e
on the measured . :I: 30 arc mlnutes 3.06 3346| 886 6084 | 2244| 919
azimuth angle is \ 842 | 3346 886 6247 | 229.8| -94.9
within 1 arc minute. AN 9.69 | 3346| 886 6746 | 248.9| -984
) 1038 | 3346| 886 7039 | 250.3| -95.7

33
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Work a nighttime(®: Measure the direction after
observing the Appointed star at meridian

34

The method with Appointed star enables accurate survey in one day.

(DObserve Appointed star at meridian :@Observing the pole star to determine
the direction of the north
® \When the Appointed star comes on the
meridian, reverse the viewing tube and
introduce the pole star into the center of
the tube. (Fine tune the pedestal of
viewing tube)

@ Pole star  Appointed Star

N

® Point the viewing tube to the south and
observe the zenith of Appointed star.
Wait for the fixed star to come to the
center of the telescope.

Appointed Star *

4

Viewing Tube A’

Viewing Tube

Fine-tune the
direction of
the pedestal,
Determine the
construction
direction.

Temporary

Tempdrary Meridian

( ) Meridian
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How to select the best Appointed star

D Find true north @) the leading star closest to the meridian

by orbiting the pole star in the tube,
the viewing tube is turned to true north.

Al . BN
4 N\

27 Pole'Star N

/POl Rtar A\

When Pole star is in the
center of the cylinder
facing due north, the
leading star closest to
the meridian is taken as
the Appointed star.

/ . \
l' North'Pole ‘I
e
\ Y
\\ V4

|
|
|
|
|
- -
|

Viewing Tube

True North
(Meridian)

It takes months to determine the true north.

35

Not mentioned in

M &kl

Leading star i

1
error._ 1
ﬁ"

/’
/

Mridian
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5.

Verification of the remains of
ancient ruins in China.
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Location of Ancient Chinese Cities

Jt3 k:
e LR
F (K )
Pingcheng BENS
(Datong)

b1 BAkA
i - R &R
Handan of Zhao

& S BB
Chang'an Luoyang
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Positional relationship of ruins around Chang'an

k- hh A

/'«*5 wanl Ritual pit and 5 altars

-

Hun Impe@"Tombs \ Ih B 5% b
.0 = RBR .. Mausoleum of the
75km o L BSRE -

Haf's Chang'an castle

% FFE B 76 5
“Qin’'s Afang Palace . * “ Ming's Xian castle

i %‘*@ﬁ Sui's Daxing éastle
o %'E%iﬁ Tang's Chang'an Castle-

3 A 4
. » { -1
oA

T48

Meridian valley
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Ruins from Chungqiu era to the Former Han
:Pole Star (HR4927)

Dynasty

39

Chinese constellations based on the identification of the original map of the Jin dynasty
(created in early Tang Dynasty).

"'%_[] . a8
6.0 o
o .535'0 .5.4 5.7 A .5_2
5.6 5.5 @ 6.5
P 6.2 &
.5.? 5.5 4.8
@z
&
e, ®zo 79 3000
Li e . 1]
i &3 Pole star(HR424)| 27"
e EiR(E) a UMi (present) p. 2
North Pole (55;23rs) o _ %}5;5,]
! 5
Pole star(HR4893) 200
F5/FE=5/88) (550- 1600
2 o (P /1= R/ 8) ( )| — v
@E o ®6.3 .
3 4250 6.6
& ®aH > 0o 50%6.6—6:5
o > & 750 Takamatsuzuukt_?l1
5.5 :
31?50 * &5 o @ s izﬁ &0 LT (4&.1
- {500 G * 250 E' = 5.5 Pole Star
-1258  -1000 75 =500
6.6 #ID Pole star (HR4852) 3 #
Bes | (E=>%=>m1t#) (0 to 550) 6.3 %5
) Pole star (HR4927) .,2/
(&K =) (-800 to 0) Ui . ] e

Note: Position at AD300
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Orientation of Zhao royal castle

(oldest verified remains)

The capital of Zhao was moved to Handan in 386 BC during the Warring States
period. Even now, the remains of the four north and south castle walls of the
royal castle remain. ’

38.9min. eastward

A

29.5min.
eastward

£ *-30.2min. 37.6min.
\ | . westward: eastward

BOE[ R
West East ~ .

castle caste' ﬁ
|ceste_Jeste

(P EFBIHE L E B —E p.2030D EHEDER)
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Azimuth line by Pole star (HR4927) and direction of
the remains of Zhao royal castle

[Hde#&= 2 1(F#-ZF) HR4927

100

L I = -
— ss:to ) : .:: S T
= 80 o.‘ 8: ; * R R
% .oj..;E.::,: N I CL U OOPS L
Ll RN €D Rt P N (PP
.. 60 ';Ef::.:‘:g:::: ..0 o - “..E :I|-:2 } ooooooo
1 ittt e . o e RHLLEIHEHA | e
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Oo:°:..3g. .l§!' ....... 8"..'.... 15 USRS ...o.oO::::SSoo .
q;) 40 =..f:§f§315§!:::==,..... .-:!i=!!fEE§:ff:f::::.' feermptiasnagalsesenssajaresss sttt e
.. Cipeeeetaterten Ul dit e al C e
+ et [lelen o el @West wall of westcastle | | e
- dgenitel,  l S T U e P e
. SRSt T RN Tl DXL A O RSN LTI TV U e
il G e AT o C—
E . 8:. . ;.:. ........... [i] .................................................
- : R R o L E i A
5 0 _%eo s RO ) o0 et T 100 ..ot BOO Jali] 100 o
— AT st Tl et i, Year
8 T P T Ot L A er i N
X SR U SO Iee L BT O
-20 L .zo - ..l. :,. et et LN *e
% : ".3'-..°..-°" : B F L (=7 . lY. 0 Tl
4: o :t: .8....3 Ny ..:!::s:...- ) ..:"."."“."::. ; .!. East Wa” Of Vyest Castle ::: ........................................................
O ST s (I asiiiitsd] M AN B4 East wall of east castle .|
o) SIS I RIS Brresnlin,lt, L West wall of north castle | "-....
[l . H 38 ; 3;0... b . Pl AT TP ::= ........
HE g Mgl T B R R
L Pl T t. * L e T T B R
o s0 ( ; m .........................
-: .... °o:::.. N o:...:.. 26. eI | e T
o ., ':E X *. °o:.. R e
S b ] e Y1 Xt
= -so (€23 b Ty P NI
D . '83 :30. R
==== it
-100

M [Longitude:36.57° (Zhao royal castle )]
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Direction of Qin Shi Huang Mausoleum

42

The location of the base of the mound is
unclear. Masahiro Etaya et al. (2014) measured
the boundary stones of the outer castle , the
direction of the central axis is average of 1.4
degrees (84 minutes) east of true north.

Construction of the mausoleum began when he
was 13 years old when he ascended the throne
as a royal tomb of Qin. Furthermore, it is
believed that it was expanded as an imperial
mausoleum with the unification of China (221
BC).

Assuming that the survey after the enlargement
are made around the time of national
unification (221 BC), using Pole star HR4927
and leading star of Yi xiu , the direction is 84.7
minutes east of true north, which is almost the
same as the measured average.

ol

A-ﬁ

o = 1.4degree east
“of trU%north(average)

(15° east) (1.3° east)

I
=== I
: —[ | ""

l |

I
I

I

I

I

I

I

I

-

I

I

I ' : - ,'
!t 1R BT

=N ; "

‘F 1.0km ‘
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Azimuth line by Pole star (HR4927) and direction of
the Qin Shi Huang Mausoleum

Direction from true north.(min. ,+: west -: East)

w

[He= 2 1(F#-F) HR4927
100

* Ol
ot
........
oooooooo

......

a®
-
.t
-
.t
ooooo
.t
-t
st
.t

@
=]

—-
.
......
......
* L4
......

.
.t
et -
................
.................
............
- -
-
.

“ i 7 X - e s B

i L KLAERIRET L T e
LEE !!o ......... T P T PREEEEEE
- e SHixiu " | e
et | e Heeerforiet? EXIU o™ im0
AT P HET I L . .t I IOURRRIRPPPPSY FETETL L LA
2 - LML TPV YT L | Bar3°, 1 T R OPPTPTL P PTTTTTY ITTTTTEEY L hhah R Prt
40 oo Lol SddE S 14 {10 :iﬁgooo:.o: -------- bhd e o P
JEOC RS PE I L TS £ LAt T T DO ST . L o e N L L
. Rt L S N TS N PRI
...........................
R R L - ) B o N NN L N P b
.......................
........ L. . " setea, o est?
e RIEIL o e *el R e
at ] L] L] ] ] P e S (.
20 [ e T Yt - | e e
. . B L L r T T
e R T e A L L T T T
te, ot teraeni,,
....................
et TULEY | e e e
......................
0 hom—rr el ettt
-7E0 L. BT = /1t . 500 .7 Ted 100  .-° -B0OOD -200 -100 0
DAt PR R R ., Lot Sraget
:..-: . Sl et T,
.t e
.!!3;. .’ P ] :. .......... year
PR PE-L D Y S P L U L L ., e,
-20 eyt ~ j .
. ] * *a
. . (=
e - D
R O KT TN e e L
g, otTe, Lot E, | S U S R Ut ¥ PEPPETTLEIEELE DA b bt I
E Y I L T B T E -
PO IS TH 1 111 1 et D) I N R W S L)
B MYSHITLEN Bétt A L I M T HE
. e . .2

L ...
. N e
L . *e ..o
P CY PP R L P TR
- By, tteeae, ., N S PSR LAY PO
S"o ':.lo. .°. oooooooooooo
-60 -.. o... LU o....... .
., ', -t e
] e
.

.......
- -
..........
............
LY

... [#]East of outer castle

........ #)\West of outer castle

-
o...

-80

-100

[Latitude:34.29° (Chang'an)] ©2022 s Takesako



Direction of Former Han Dynasty Chang'an Castle

Chang'an Castle
J B P
| =Pidese
(0.6 degree west) mﬂﬂrﬂ ":f. A & ‘ ,', Han Dynasw BE
: ’& * &
= #5 PY (0.5 degree east) Chang a Castle{_‘ il 5l ,
F (0.3 degree east) FEPY

44

Chang'an Castle : Construction began in 202 BC
Castle wall: Construction began t in 195 BC

Ms. Huang (28 B§23(2006) ) envisioned a 75 km central
axis line and measured and verified it with GPS.
Measurements of direction inside the castle by Mr. Uno
4th Emperor's Mausoleum(Yangllng) 19 2m|nutes west
Han Dynasty i ' ARE

EH Gate of An

O ozo AHE

Kt
Ritual pit

46.9n

v

56.2 3
(from

41.5

5 altars

46.2km

Nin. east

M Chang
(15.7km)

E;:I Chang'an Castle

=M
Gate of An

28.3km
ec. east

valley)

min. east

(from th

e west hill)

A =55

ling

Meridian valley
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Positional relationship of ruins around Chang'an Castle

KILME R HEAE "
Ritual pitand & altars
v '}f’l’é.ﬂ"ﬂ:{f

46.9min. gast

;H uhs Chang‘an Castle

-
L N
~

e RN 41'.54mir-1. east
oot (from east hill)

, X

*/*Meridian valley
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b altars, Changling and Meridian Valley

thual nit and the 5 altars L
E— 5’755@ S alars Meridian Valley

f‘/.\ t g / | (?‘q:‘@)

g,mrﬂf- 46.9min. eastward ¥
thualpat

from Chang'an Castle .~ ~

1 570m | 568m

' Ms. Huang
j?- ‘measurement

Western
hill side

41.5 min eastward 86.2sec eastward
{ (about 1min.)

Empress
Lu's Tomb

i\

A

~_, LiuBang
46 ; 'A‘\‘L TOmb \‘\‘
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Azimuth line by Pole star (HR4927) and direction of

the ruins around Chang'an Castle

47

Direction from true north.(min. ,+: west -: East)

[HE#E E 1 (FE-F) HR4927

[Latitude:34.29° (Chang'

100 J ... ‘
2%
80 - |_
|
R €5 !
60 {13 Bi mu—gﬁ_}
| |
40 7 4 IEIL "i """"""" |
‘ ) Chang'an Castle (an gate axis)
RN I | [14 }(ui Xiu 22181
20 1 R | - i -#'Yangling
: AN (51 | ® Chang'an castle to center of Changling
oy | ‘ | [ 0 Jiaoxiu f1E]
0 o0 .5 -GoN **s500 T hoo -Boo -poo -100 0
. T ' year
. ] :
20 e l _— [15bouxiv-B1g]
i [R]"., | s Within 5 altars
; ‘ ‘ Chang'an Castltla (east gates)
-a0 i | :Meridian valley to Chang'an castle-
‘ Chang'an castle t|o 5 altars
o
e ' | [27 Zhen-xiu 7]
-80 (3T ‘
o... |
[ |
-100

n
a )] ©2022 S.Takesako



Azimuth line by Pole star (HR4927)
and direction of the ruins

[He#&= 2 1(FHE-Z) HR4927

=
L
e
L

1 |t fits Dou xiu in Yanzi Chunqiv. =
It is thought that the Appointed star of ShijingisShi | | [l

.......
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100 T s e .
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0 1 Xiu because Mao Heng, who made the annotation,
was a scholar from the end of Qin to the beginning
48 1% of Han, when Shi xiu was the Appointed star.

*
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e
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e
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Ruins from the Later Han to the Northern and Southern
Dynasties :Pole Star (HR4927)

Chinese constellations based on the identification of the original map of the Jin dynasty

(created in early Tang Dynasty).

"'%_[] o 0.8
'535-0 O %57 o e 5
®s.6 5.5 e .. 63 '
@ %56 ' ®8
5.7 -
®,.s
&
®5.0 'é‘.é >3 3000
Li e 1]
i &3 Pole star(HR424)| 27"
s :"3@.(55.) a UMi (present) o i
North Pole (5stars) o _ %}im E
6.3 5
Pole star(HR4893) 200
F&/FE=%/84) (550- 1600
! e, (-7 / ) ( ) . -ES _,:
@E & %63 -
@250 6.6
e 33 o0 50%6.6—6:5
o > & 750 Takamatsuzuukt_?l1
5.5 :
31?50 * &5 o @ s = iaﬁ &0 LT (4&.1
- {500~ 55g GlEIEIEI "3’?5 =qg 250 5.5 Pole Star
6.6 § #.U Pole gHR4852) 63 @&
®6.5 %% =& >mitE) (0 to 550) %3 %5
) Pole star (HR4927) ./2’
(& >%) (-800t0 0) Wi T
49 Note: Position at AD300
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Northern Wei, Pingcheng (Ming, Datong Castle)

® Datong Castle, located in the
northern part of Shanxi Province,
was called Datong Prefecture in
the Ming Dynasty.

; ‘ o 'A fl....-v—‘x

#13 4r’ﬁm Wesqurdm r ‘;4

® The walls that still remain today
were built from the fifth year of
Hongwu (1372) on the basis of  Fipe el o R B M -
ancient walls (Northern Wei, R pr .,_"_; :vm:
Tang dynasty), starting with the ~IEEIIEESSERFE—=NEEE 3.t b |
outer wall of Pingcheng, the
capital of the Northern Weli
Dynasty.

» 1In 398, Emperor of Northern
Wei established Heicheng as the
capital, and in 406 he built a
square outer wall south of castle.

» The direction is 6.5 minutes

. westward on average.
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Azimuth line by Pole star (HR4852)
and direction of the ruins

[JE&=E 1 (# ZE-FJET) HrRa852
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Northern Wei Luoyang Capital castle

52

® Moved the capital to =Y ) .
Luoyang in 493, and built (L=, 7 Taikyokudem
a round hill in 501. (Shrine of Polestar)

AP ke
> The direction from castle -—_MW._ _E: 2o
to round hill 19.2min east. [
» The main street restored ]J;TT%F’%

IS 46.4 min. eastward. ==

t“-l i M =
% ~19.2min.
~ “eastward

46.4 min.
gastward

[RE# "REAEBBROILHE
Weh iR It R HZE ]
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Azimuth line by Pole star (HR4852)
and direction of the ruins

[HE#= 2 1(#:ZE - JE8) HRa852
60 B T T . Y

40 |7

20

Later Hun ... ---:Cao,.W,éii'

-20

.......

AE-E5

N

gett
o ?
-0

7
Xt

SgEam) i
\ Northern Wei Luoyang Road

Direction from true north.(min. ,+: west -: East)

-60

(Later Han Luoyang Castle)

53

[BEERE:34.75° (#K&E3)]
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Northern Wei Luoyang Castle (from North)

ME s
Rounded hill :

x|
t

Muain-stre

1

| K
y I \
’/ . - 3] .‘_? - ',,',L",
K o
/ A\
/ |
l/ ,.
' "t
5 B

/ Jkﬁim% ( Taﬂ%x@kuden )

Ruin of Palace of the Pole star .
[http://wap.art.ifeng.com/?app=system&controller=artmobile&action=content&contentid=3508069]

54

True North
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Ruins from the Later Han to the Northern and Southern
Dynasties :Pole Star (HR4893)

Chinese constellations based on the identification of the original map of the Jin dynasty

(created in early Tang Dynasty).

"'%_[] o 0.8
'535-0 O %57 o e 5
®s.6 5.5 e .. 63 '
@ %56 ' ®8
5.7 -
®,.s
&
®5.0 'é‘.é >3 3000
Li e 1]
i &3 Pole star(HR424)| 27"
s :"3@.(55.) a UMi (present) o i
North Pole (5stars) o _ %}im E
6.3 5
Pole star(HR4893) 200
! o (I"E/Eéé./ﬂﬂ) (550-1600 ) . -EE v
%IE & %63 , '
@250 6.6
e 33 o0 50%6.6—6:5
o > o 750 Takamatsuzuukt_?l1
5.5 :
31?50 * &5 o @ s = iaﬁ &0 LT (4&.1
- {500~ 55g GlEIEIEI "3’?5 =qg 250 5.5 Pole Star
6.6 § #.U Pole éHR4852) 63 @&
®6.5 #i% % > mitE) (0to550) %3 %5
) Pole star (HR4927) ./2’
(& >%) (-800t0 0) Wi T
55 Note: Position at AD300
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Sui/Daxing castle, Tang/Chang'an castle and
Ming/Xi'an castle

® [n 582 AD, Yang Jian of the
Sui Dynasty built Daxing

gzzt:g g:c mi Slf;r:h(jjﬁggt; Chang an castle o (Daem pgung Palace)
® Castle is 8.6km north to south SRS e St s s

and 9.7km east to west. e e i s S e
® The southwestern part of the . - mg. ﬁf’ﬁ% 5

Xi'an Castle Wall was diegont ing/Xi an S )

constructed on top of the Sui
and Tang Castle Walls.
» Measurement results 7 F30 54 Spoilar
Chang'an's West wall Jer Su1/Daxmg,Tagg/Chang any casthm 25 :J
:14.9 min. westwards 8l “ A %
Xi'an's West wall
:12.6 min. westward
Xi'an's Eest wall
: 5.7 min. eastward

" K«U E;

56
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Mongol Empire (Yuan) Shangdu Castle
(Measured by the modern Pole Star (@ UMi))

57

Yuan Shangdu was built in
1256, 270 km north of Beijing,
by Kublai of the Mongol
Empire under the command of

Liu Bing Zhong. The outer Outer castle
L

castle was added later.,
Marco Polo stayed there

around 1271. He named it =
Palace

Xanadu (meaning modern day 2 4ok
paradise). 15.2

The average direction is

16.1 £ 3.9 minutes westward. e
30.8 min. westward by " b

HR4893 with Kang xiu. 203 129 12.7
15.8 min. westward by the
modern Pole Star (aUMi) with
Kui xiu. It is almost the same.

BT L (PR, BAL: )
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Azimuth line by Pole star (HR4893)
and direction of the Yuan Shangdu Castle

Direction from true north.(min. ,+: west -: East)

[dei= = 1(F5 - E=BA) HR4893
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o' ll :s.:o':';“!:"“::"o. v L] R
T RIS s
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T T e i WATRIEW
. P
. PR . .
RO Kang Xiu
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s e e
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o g0 .
20 o v .
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Azimuth line by Pole star (HR424, a UMi)
and direction of the Yuan Shangdu Castle

59

East)

Direction from true north.(min. ,+: west -:

[JEE=EZE () HR 424

[%E]

Kui Xiu

..........

1050 1150
Year

[Latitude:42.37° (Shangdu)] ©2022 S Takesako



The direction of Yuan Dadu and Zhongdu

® Beijing was called Dadu (built ® Yuan Zhongdu was built by Wuzong in
in 1267) in the Yuan Dynasty. 1307, about 210 km northwest of Beijing.
3 o 2 g (e Abut 2°” 35min westward -
ADBIZ" 12mies 7 =
] tﬂ,‘westward e Outerwall
| . 0.8k | 3 i

"Inner wall

1162:5%,, 1 1612
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Direction of Yingchang Castle
and positional relatlon of castles

® Yingchang Castle was built
around 1270 on the shores of
Dalai Noor Lake, about 100km
north of Shangdu.

I m— BT IGmln wesﬁ?var'd
-2° 22 min#westwarg~-4 | e - Shangdu

L #B(1256)

' a2
T s WA

2° 35min. westward

Zhongdu
#(1307)

2>~ 12min; Westward it
Dadu &

AHAER1267) 07
©2022 S.Takesako




Azimuth line by Pole star (HR4893, a UMi)
and direction of the Yuan Dadu Castle

Direction from true north.(min. ,+: west -: East)

[Je#= = 1(ES - E=8A) HR4892
180

L60
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iy,
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Orientation of the capital castles of the Mongol Empire

Direction from true north.(min. ,+: westward)

63

Direction of castles and calculated value (HR4893)

180

170

160

150

140

130

120

110

100

1250

L .

.,'

-

IDME

Xin xiu

[Zhongdu] .~
.

L~

-
[YlngChg ngl
. ® (The steps in the direction line are

- . due to the difference in latitude.)

-

. IOIDadu west wall
[Dadu]

Castles in the Mongol Empire
were intentionally built away
from true north.

1270 1290

Year

1310 1330

1350

Orientation of Ger(11-16¢)

I""-.___I__.---""'F

Sout

Entrance
[#8 BT TV DA RLc DN T O 1 (2004) D]

The direction of the capital castle of the Mongol
Empire (Yuan) is unique to Mongolia
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The end of True north measurement by Pole star
(Ming dynasty Zhongdu)

64

Ming/Zhongdu(32.88° N 117.54° E)

® Zhongdu, 150 km northwest of

Nanjing, construction started in o . ] y
1369. Approx. 4= eastward

2
=

® Six years later, construction was
stopped and Nanjing became the
official capital.

*om
=
3
-
~
)

® The direction is deviated to the
east by about 4° .
=not the Pole Star, but the
compass Is used for measurement.
(approx. 5.5° eastward of true
north at 120° east longitude)
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Summary of Measured direction
and Calculated direction of Historic Sites in China

Summary of Measured and Calculated Comparison of Measured and Calculated
d|rect|on of Historic Sites in China Directions of Historic Sites in China

mERE B () B () it () | B (km) - . -
TTTIT 65605 |12 237380 g HER R e | w2 |ese|nsacn|amecn] s0n
[LE3 3 H (€3] 36.581473 114.427239 30.2 1.4 H TR o Ik o e B HR4927| 1235 385 30.2 36.4 6.2
PN AR (1) 36.568937 | 114442748 AR S R HR4927| 26Wm| 385 295 384 8.9
:“#“ﬂ!’fﬁ) 22-22;‘:}{2 {{j‘i‘;ﬁ:ﬁg =29.5 L4 HER HOBEHBEDE HR4927| 26Wm| 385 37.6] 384 0.8
@ eoriigs T tacesrs | =78 o3 AR T Emige HR4927| 26Wm| 385 389 384 0.5
LM PEMEEE ( ) 36.581616 114.437289 ENSEE s HR4927| 26W&m| 220] "V g4.0 84.7 0.7
H [€.4)] 36586745 114 437361 -38.9 0.6 ey B = = 292 P 20 ” 396 3
] miat] ] HER: 7 yi 1 1.5 L 1.
Ay S AR 34 381307 109.253923
= — EEREE EF->RARE HR4927| 278%| 201 *" 46.9 39.6 7.3
FEH(ELERE) 34 038333 108.875994 — "
— T i oom000 T onersesr s TR RS Tl ) Hr4927] 1322@| 201 -v3e.0] 390 3.9
s Tl 34293000 108.879694 MRS EZR(EFM) HR4927| 15%5 193] =" 30.0 29.7 0.3
I 7 30 (e ) 34 709781 108.886627 -47.2 46.2 BEEE hAHEE HR4927| 15%E5 193] =v-27.2 29.7 2.5
MM ) 40.084995 113.284952 ol R HEEE/ 2R HR4927 Off %1 193 =113.3 10.9 2.4
W FM(FAH) H (&) 40.100766 113.284872 13.4 1.8 HEEE B h) HR4927| 14%%H 155 =iig 9 20.8 LE
siMEAr( ) 40.084586 113 ——
H (&) 40.100461 113.305669 -0.5 1.8 ERHERGER) |[mFAR HR4852| 2&% 25 46.4 38.8 7.6
e saoi21i7 | uzezaizs EEFROHAR) |[ARZEVE# HR4852] Liw| 406 6.5 5.7 0.8
R | ssmmri(sm) | 34 726608 112 622487 -19.1 6.0 EA . brd.0 1 FE->HECheER) | HrR4852] 168m| 501 19.2 21.8 2.6
[ sPamsgds | 34 721467 112 622403 - - = -
S (ar) | se 7o6608 | 112 622487 | 464 s BiARUR(E) |ABASES (1) | HR4893] 26| 582 14.9 1.4 3.5
ESNE AN 206008 | 108881555 B ARUR (%) | 2B HRr4893| 26mm| 582 12.6 1.4 1.2
KixEM(EER) [ 0 (x) 34.238038 | 108.884070 14.2 35 e HUREE HR4893] Ofifi| 1370 5.7 2.2 3.5
MR WAGE) | 34206909 | 108884534 7= ¥ 6HA) Hr424| 14zm| 1256 16.1 15.8 0.3
H [€ 4] 34238038 108.884364 15.6 3.5 — — N =
=TT — FABOEE) A sEmisee Hr4893] anm| 1267] vizi7[ 1330 1.3
e s ooooes | 108 o2000e 55 o5 ks BRI AR EFEH# HR4893| 4om| 1270 1419|1417 0.2
T iR ) 34254562 108.966368 Pk b ) PR 7 BE HR4893] 44m]| 1307 1547 151.5 3.2
H_ (&) 34 277529 108.966414 -5.7 2.5 =2 gy 0.2
| ssipoaiar () 42 349908 116166702 .
& B H (&) 42 369621 | 116.166545 203 22 x]: Value QUOted from the papers. ) .
_ﬂ_ﬁm_{jﬂ) 42 340000 | 116193540 The deflection of the central axis of the Mausoleum of the First Emperor is based on
H (€A 42 369808 116.193365 22.5 2.2 . i
R (R ratosi TRl 116 176 TE Masahiro Etaya et al. (2014) p.133. The measured values forAn gate of Chang'an to
H ) 42.362523 | 116.176612 12.9 14 Five Altars, Five Altars and Changling are from Huang Xiaofen (2006) p.49, 44, 46,
EFPIMEAE () 42 355322 116_181808 - 1 A 1 . F H Ch i C 1 b d T k
SERCE) =R BRIE 1E1TTE = G respectively. Actual measurements in Former Han Chang'an Castle are based on Takao
rzgweis) [ 42300500 L UG amas Uno (2010) p.72. The value of Yangrling is based on Takao Uno (2010) p.69. The
H [€ A 42 360706 116.188328 12.9 0.6 .. .
(I Ws1o295590 | B1i6 165115 measured value of Dadu West Wall (remaining part) is based on Takao Uno (2008)
H__ &) 42.360655 | 116.185062 12.7 L2 p.185.%2: Average is -0.2+3.8(0) minutes
PP RE () 41.289913 114 618152
B H (€3] 41,205430 114 617822 155.0 0.6 Note to left table:
[ iy doat () 41.290180 114624684 Th th val for di . d di h leul | . .
FRES) AT OEERANRIERITA 622562 5ia e ose with values for direction and distance are the calculated values of the direction
EEwAme(®) | 39012018 | 1i6.386asl and distance as seen from the place in the column above. A positive direction deviates
EE IR :ﬁﬁﬁ(;in’) 29921004 L usasosy L 1287 1.0 to the west from true north, and a negative direction deviates to the east. The measured
H ) 39.921417 | 116.395159 134.0 L0 position of An Gate in Chang'an Castle is based on Huang Xiaofen (2006) p.44. Others
AP (1) 43250952 | 116 458185 are measurements around February 2021 by the author's Google Earth Pro. Only the
FCES H [€ 4] 43258259 116.457741 152.6 0.8 -1 . . .
e wsocner | 116 sc6239 Xi'an Castle Wall is l?ased on the July 30, 2021 version of the image. It may change due
H_ ) 43.258422 | 116.465862 1311 0.8 to the update of the image used by Google. ©2022 S.Takesako
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6. Verification of the orientation of
ancient remains in Japan
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Directions of Japanese capitals and main roads

Ruins Year Rectangular coordinates ~ Correction _Direction from TN Sources
(8)XTE(HHEE) ? i) #2008 |:=XH(2007)p.196
() ®kEF (FEME) 607 [ii] 208 | =X (2007)p.196
R A O 630 7 #1220/ [#hE8 35(2008)p.37
BEE 639 = (EANL) |BEBEFLVEEHETE

/ﬂn-nﬁ%‘é (639) 264318 | 64128 | F | 324438 |AE-B==5H2R
RERE = 643 — | (EAA) |[#E #5(2008)p.37
RIRAEE I = (P EhiR) 650 — 39456 | 164178 | E | 23439# |=BHiE(2005)p.93
B K g (653)*¢ — 4243398 | 164178 | R | 2654228 |ZBIE(2005)p.94
BREAARE 655 = (IEAHL) |#AEB ¥5(2008)p.96
KA - TV E(AKE) (653)*¢ 154367 | 64568 | @ | 224320 |A&- BEWE2HS K
R#-TFTYEBRH) (655) 35451%| 6456 | W | 42047 | AE -FNE2IESR
K#-TFTYE(CKM) (656) ® 404 | A& -FNE2HSR
AR (653)*¢ 7 2845 | AE - ENESESR
REFHERE"" 672 = (IEAHL) | %58 ¥5(2008)p.122
BRE R (RREHE) 672*7 284r21%| 6432 | F | 34453% | ARMHE®(2013)p.180
R (S BaE A1) 708 14158 | 6456#| /| 219118 | A% (2013)p.180
AERBUT O (HhiR) (713)*® — 3443247 | 16504 | B | 189208 |H EEE(2009)p.19
PR A = (hEgAR) 726 —32431%| 16417#| X | 169148 |=H1E(2005)p.93
ERR(EBRHEFE) 784 —3544%| 104128 | & 62288 | BEMHA(1996)p.21
FEER(FGRBELHIE) 793 144238 | 8452%# |/ | 234158 [#M—(1994)p.115
FERATER (5%E) 1075 — 4945308 | 74388 | XK | 415528 |EE—%(1994)p.130

Ruins of
True North
Direction

Omi Otsunomiya (667, about 1.5 degrees to the west) and Kunikyo (740, about 1 degree to the west),
which have large swings, were excluded.
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Azimuth line by Pole star (HR4893)
and direction of the ruins of Japan

Direction from true north.(min. ,+: west -: East)

[dt& = 1(F5 - E =) HRa893
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Estimation of dating from the orientation of
historic remains

69

Differences in orientation and date of historic sites and remains

Historic sites Year Direction | Xiu |Est. Direction (m) | Diff.(m) | Estimated year | Diff.(Y)
(Kf0-Hvi#) (639) 322438 | B18 30.44 2.3 632 7
Aif BA 2 e = (PR 650 —23439% | BTE -27.75 4.1 662 -12
B Y% X AR (653) | —264228 | &% -26.73 0.4 654 -1
Xf-FTYEARRE) (653) 227328 | B18 25.84 -3.3 662 -9
RfM-TYEBXE) (655) 425347 | 018 40.77 2.0 649 6
AM-TYE(CKRE) (656) 404 | X178 -38.83 -1.2 653 3
KF0-BERER (653) 284 | BfE 25.84 -3.3 646 7
BRRE(RREFRK) 672 344r53% | HitE 34.38 0.5 671 1
SRR (R BB ) 708 219118 | W75 20.86 0.3 707 1
REZERFBT OH (HEig) (713) — 184208 | &1E -17.24 -1.1 710 3
PRHARE IR E (P ELE) 726 —-164214% | &8 -12.35 -3.9 716 10
BRER(FRHRESK) 784 6528% | &fE 9.35 -2.9 77T 7
FEZR (R REHE) 793 232158 | 218 19.95 3.3 784 9
TREAAHR (S4%2)" | 1075 —41452% | fE -40.43 -1.4 1080 -5

¥ -0.3x2.5(0) 1.9%6.5(0)

The error (o) between the actual date of the site and the estimated date
based on the orientation is about +7 years.

=1t is possible to estimate the date based on the orientation of the remains.
However, since there are multiple date in one direction, it is necessary to

narrow down the estimated date.
©2022 S.Takesako



A quick reference chart of current directions and
estimated years (630-829, unit; minutes)

EE| BE | XE | BE W || FEE | BE x| HiE wHE| xE | WE B | ki | HE HE | ®E | xE | 3% H1E e | #E | 8%

630|-34.6 33.3 663| -23.4 | -36.2 | 37.6 696| -23.7 | 25.2 730]| -10.9 | 12.5 763 1.5 0.1 796| -16.0 | 18.7
631]-34.3 32.9 664| -23.0 | -35.8 | 37.2 697|-23.3 | 24.8 731} -10.5 12.1 764 1.9 -0.3 797] -15.6 | 18.3
632|-33.9 32.6 665| -22.7 | -35.4 [ 36.9 698| -22.9 | 24.5 732 -10.1 11.7 765 2.2 -0.6 798| -15.2 | 17.9
633]|-33.6 32.3 666| -22.3 | -35.1 | 36.5 699]-22.6 | 24.1 733] -9.8 | 11.3 766 2.6 -1.0 799| -14.8 | 17.5
634|-33.3 31.9 667| -22.0 | -34.7 36.1 700 -22.2 | 23.7 734 -9.4 | 11.0 767 3.0 -1.4 800| -14.4 | 17.2
635|-32.9 31.6 668| -21.7 | -34.3 | 35.7 701| -21.8 | 23.3 735| -9.0 | 10.6 768 3.4 -1.8 801| -14.0 | 16.8
636|-32.6 31.3 669| -21.3 | -33.9 [ 35.4 702 -21.4 | 23.0 736 -8.6 | 10.2 769 3.7 -2.1 802| -13.7 | 16.4
637|-32.2 31.0 670| -21.0 | -33.56 | 35.0 703| -21.1 | 22.6 737| -8.2 9.8 770] -26.2 4.1 | 28.5 -2.5 803| -13.3 | 16.0
638]| -31.9 30.6 671] -20.6 | -33.2 | 34.6 704|-20.7 | 22.2 738 -7.9 9.5 771| -25.8 4.5 [ 28.1 -2.9 804| -12.9 | 15.7
639| -31.5 30.3 672| -20.3 | -32.8 [ 34.2 705| -20.3 21.8 739 -7.5 9.1 772| -25.4 4.9 | 27.7 -3.3 805| -12.5 | 15.3
640]| -31.2 30.0 673] -20.0 | -32.4 | 33.9 706] -19.9 [ 21.5 740 -7.1 8.7 773] -25.0 5.2 | 27.3 -3.6 806| -12.1| 14.9
641[-30.9 29.6 674| -19.6 | -32.0 [ 33.5 707 -19.5 21.1 741 -6.7 8.3 774| -24.6 5.6 | 26.9 -4.0 807| -11.7 | 14.5
642]|-30.5 29.3 675| -19.3 | -31.7 33.1 708| -19.2 | 20.7 742 -6.4 8.0 775]| -24.3 6.0 | 26.6 -4.4 808| -11.3 | 14.2
643|-30.2 29.0 676| -18.9 | -31.3 [ 32.7 709| -18.8 | 20.3 743| -6.0 7.6 776| -23.9 6.3 | 26.2 -4.8 809| -10.9 | 13.8
644]|-29.8 28.7 677| -18.6 | -30.9 | 32.4 710| -18.4 | 20.0 744| -5.6 7.2 777] -23.5 6.7 | 25.8 -5.1 810| -10.5 | 13.4
645|-29.5 28.3 678| -18.3 | -30.5 [ 32.0 711] -18.0 19.6 745 -5.2 6.8 778| -23.1 7.1 | 25.4 -5.5 811] -10.1] 13.0
646| -29.1 28.0 679 -17.9 | -30.1 31.6 712 -17.7 19.2 746| -4.9 6.5 779 -22.7 7.5 | 25.1 -5.9 812 -9.7 | 12.7
647|-28.8 27.7 680| -17.6 | -29.8 31.2 713| -17.3 18.8 747]| -4.5 6.1 780] -22.3 7.8 | 24.7 -6.2 813] -9.3 [ 12.3
648|-28.5 27.4 681| -17.3 | -29.4 | 30.8 714| -16.9 18.5 748 -4.1 5.7 781| -21.9 8.2 | 24.3 -6.6 814 -8.9 | 11.9
649| -28.1 27.0 | 42.9 682 -16.9 | -29.0 | 30.5 715| -16.5 18.1 749 -3.8 5.4 782 -21.5 8.6 | 23.9 -7.0 815 -8.5| 11.5

650|-27.8 | -41.2 | 26.7 | 42.5 683| -16.6 | -28.6 30.1 716] -16.1 17.7 750 -3.4 5.0 783| -21.1 9.0 | 23.6 -7.4 816 -8.1 11.1

651|-27.4 |-40.8 | 26.4 | 42.1 684| -16.2 | -28.2 | 29.7 717| -15.8 | 17.3 751 -3.0 4.6 784| -20.7 9.3 | 23.2 -7.7 817 -7.7| 10.8

652| -27.1 [-40.4 | 26.0 | 41.8 685| -15.9 | -27.9 29.3 718| -15.4 17.0 752| -2.6 4.2 785| -20.3 9.7 | 22.8 -8.1 818| -7.4| 10.4

653]|-26.8 |-40.0 | 25.7 | 41.4 || 686] -15.6 | -27.5 | 29.0 719| -15.0 | 16.6 753| -2.3 3.9 786| -19.9 | 10.1 [ 22.4 -8.5 819| -7.0 | 10.0

654|-26.4 [-39.6 | 25.4 | 41.0 687| -15.2 | -27.1 28.6 720| -14.6 16.2 754 -1.9 3.5 787 -19.5 | 10.4 | 22.1 -8.9 820 -6.6 9.6

655| -26.1 |-39.3 | 25.1 | 40.6 688| -14.9 | -26.7 | 28.2 721| -14.3 15.8 755| -1.5 3.1 788| -19.2 | 10.8 [ 21.7 -9.2 821| -6.2 9.3

656]|-25.7 |-38.9 | 24.7 | 40.2 || 689| -14.6 | -26.3 | 27.8 722| -13.9 [ 15.5 756 -1.1 2.7 789 -18.8 | 11.2 [ 21.3 -9.6 822| -5.8 8.9

657|-25.4 [-38.5 | 24.4 | 39.9 690| -14.2 | -26.0 [ 27.5 723 -13.5 15.1 757| -0.8 2.4 790 -18.4 | 11.6 | 20.9 | -10.0 823| -5.4 8.5

658| -25.1 | -38.1 | 24.1 | 39.5 691| -13.9 | -25.6 27.1 724| -13.1 14.7 758| -0.4 2.0 791| -18.0 20.6 824| -5.0 8.1
659|-24.7 [-37.7 | 23.7 | 39.1 692| -13.5 | -25.2 [ 26.7 725| -12.8 14.3 759 0.0 1.6 792 -17.6 20.2 825| -4.6 7.8
660|-24.4 |-37.3 | 23.4 | 38.7 693| -18.2 | -24.8 | 26.3 726| -12.4 14.0 760 0.4 1.2 793 -17.2 19.8 826| -4.2 7.4
661[-24.0 [-37.0 | 23.1 | 38.4 694| -12.9 | -24.5 [ 26.0 727 -12.0 13.6 761 0.7 0.9 794| -16.8 19.4 827 -3.8 7.0
662|-23.7 [-36.6 | 22.8 | 38.0 695| -12.5 | -24.1 | 25.6 728| -11.6 13.2 762 1.1 0.5 795| -16.4 19.1 828| -3.4 6.6
663|-23.4 |-36.2 | 22.4 | 37.6 696| -12.2 | -23.7 | 25.2 729| -11.3 12.8 763 1.5 0.1 796] -16.0 18.7 829| -3.0 6.3

Note: Pole star is HR4893. Calculated on July 1 at 34.75° latitude. Positive Azimuth is west
deviated and Negative is east. Also use the azimuth line diagram . This table is based on the

results of verification of the orientation of Japanese remains that we know at this time. ©2022 S Takesako
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(. Example of dating by the orientation
of excavated remains

©2022 S.Takesako



Emperor Monmu, A B A =F (Daikandaiji Temple)

72

® [t was founded during the reign of T Mount Kaguyama
Emperor Monmu (697-707). T

® The offset of the central axis of the
temple is about 22 min. and 13 sec.
westward of true north .

» The Pole Star (HR4893) and the Liu
xiu leading star give an estimated
year of 704 £7, which coincides with
the time when Emperor Monmu's
Daikandaiji Temple was built.

» This temple is located in Fujiwara- ) ; ] .
kyo, but the direction is almost the [BI& Fhiid 2 KB TR E RFE2RDOBE] (1976)&Y]
same as Heijo-kyo of the same period. | Palace of Asuka

©2022 S.Takesako



Orientation of remains of Otsukyo-related ruins

According to Hiromichi Hayashi(2005) . . TS S
@ Otsukyou:85 min. eastward LA S ©RAESY .7;3%
@ South shiga ten.:85 min. eastward ol 2B
@ Hannokihara ruin:85 min. eastward
—Measured by Bigg Dipper 4th star

@ Soufuku Temple:

North ridge Mirokudo:8° eastward

Middle ridge Main hall:8° 40'to 9° e.

South ridge Main hall::3° easetward
(=Corrected to 25 min. westward) EE-
auditorium:2° 30' eastward o DM S
(=Corrected to 21 min. westward) } ¥ omEEESH
(Kyodo: 80 min westward) i, outh shiga temple

® Anoutemple:
rebuilt cathedral/auditorium
:2° 30" min. eastward
Main hall/Tower : (5min. weastward)
= If they were built at Otsukyou era, =27 , -
,, the direction should be around 23min. [Note: Corrected based pm ‘E’}E{QEE-/?E‘F&%/EI#IE
eastward. Re-measurement is required.  "AMDBHLREELEMEF1(2006)&De 1 2022 5 Takesako




The direction of Otsukyo
(measured by the Big Dipper 4th star (HR4660))
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Emperor Tengi replaced

Hokushin (Pole Star) with

the Big Dipper.

-90
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P
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[Latitude:34.75° (Nara/Kyoto)]

©2022 S.Takesako



Azimuth of JIIJRSF (Kawahara Temple) in Asuka

® Temple built after the o f

Asuka Itafutamiya fire | . = e

) e & B

(655) at the ruins of i = e L% E\,

Kawahara Palace 4= d{ W
® |t was erected after the L T

death of Emperor Saimel = E%* » U e

(661) to pray for his soul | T =
® 667 Capital moved to 4 i T =H SO

tLh¥EyI1l

OtSUkyO ,,,:, O R _T WIL:_] il —1 r“ ~l,]rl [T T l{ [l !
® In the second year of the = ‘ a7, 1= - E . lq
reign of Emperor Tenmu =] , D} ot

5 D 0 50

i - wa I Tower: 44min. eastward
(673), there_ IS an artlcle / ssansn iz ADSBSRSES, piE==
about copying Issaikyo at Corrider 17m: Td = |
Kawara-dera Temple. orriaor: min. eastwar _ _ :
: - ol . middle gate: 21min.eastward
> Gate;21mlﬂ eastward ) da° U U 'ﬁgrﬁ)-\-pq -
» Corridor:17min. eastward (7)1 3 R O 1 3% B SCHLRA B (2004)p.90)]
» Tower(Kamakura) :44min. MEH L, ZREE/ TEHER/EHFE

eastward=1244+7 H AL BAT=REBELEEF1(2006)&D,
©2022 S.Takesako



Azimuth line by Pole star (HR4893)
and direction of the ruins of Kawahara Temple

[:IIZEE](E -E=Iﬂ) HR4893

60 [ : P
‘s . 8.. 3 -
“.:zh... l ' ;::.3:' k et
4(7; [ ?J : .:::Ef.::°..... .:.o' ...
CU - . . Tqits ;::.: :'. - . N
Lu “ “ L ) s:.'%o gt Eo:os:o:oo.oo" sdessegrs B
.. 40 5 - — “ '.' JCTRTCL L 11 A e e .
1 . . ‘e o L P et ..
e PR P TS e Mg [
+— Ry A O
8 .l. i & :°..o.‘:‘:o N
L P
; .:'. .l R 0'. ’
= . Coee e .o.:
+ ..'.. R
-~ 20 o PR
: KE .
-E :3.. ° ] ...
E .
- 2 ]
< .
b .t L e i R R
o 9 ss0 850 Lt 50 < % g50° o . gs50 o e 1pse 1150 . 1250 1350 1a5(
C * . .o ....s ..0 .:. .o .. .o. :l: LV .o.'.. b ..0. ::o :. ﬁgﬁ'ﬁ ’
(<B] R U * s . R R i
— °.[..E._] S t .
E ..... i -, . :s. ..- .:.:...... :‘..
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- ..Gaie-ang corrl,dgr,;.:., % A N e |
S B N R SO .
= 1 Rt AR S "
5 . A et e . -, | Tower
-40 —— L T P —v - *
= - .,;3 B <l . Ll=Eo =
O
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Dtppér (R (ﬁ?ﬁl

R ::.:- .,' s‘;.!. °.. . e, ,::s N '... Wel xiu
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Ruin of &2fR=F (Soufukuji, South ridge)
= M=F ( Bonsyakuji )

77

It is believed that the temple
site on the south ridge of
Sofuku-ji Temple in Otsu City
may be Bonshaku-ji Temple
(786) founded by Emperor
Kanmu, but this has not been
confirmed.

Main hall: 25 min. westward
=year 7797
Auditorium;21min. westward
=vyear 7907
Warehouse of Buddhist
script: 80 min. westward
= Otukyo period

The central axis (average
value) of the construction
direction matches the age of
Bonshakuji Temple.

Warehouse of Buddhist script:
80 minutes westward

. Auditorium:
W21 min.-westward

- (BRI ED)
[AEHPMIERRE/FEHRER/HHFIE
HRLDSAT= KR ELEEF(2006)&D]

©2022 S.Takesako
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8. Dating of the ancient straight road
by its direction

*The estimated age of the ancient road here is the date of
construction of the true north-south straight road where remains

remain, and does not deny the existence of the existing road
before that.

©2022 S.Takesako



The dating of ancient roads

79

General methods for estimating the date of excavated remains

»  Strata overlap
»  Overlapping Remains
> Date of excavated earthenware and roof tiles

Why dating of road is so difficult

»  Very few relics have been found
> Necessity to assume influx from other lands even if relics are excavated
» Long-used roads may be repaired

Even if pottery is excavated in one place on a road, there is a problem in
using it for estimation of the entire road of several kilometers. Until now,
estimates of the date of roads have been inferences based on circumstantial
evidence based on documents, etc., with few excavation results. Therefore,
there 1s no archaeological basis for the popular theory.

The direction of the road is the only physical evidence that can identify
the date of the "entire road"". The estimation of the construction date
based on the direction of the true north-south road is the first method of

estimating the actual date based on scientific grounds.
©2022 S.Takesako



Dating of the three ancient roads in the Yamato Plain

80

According to the established theory, the
three ancient Yamato roads (Kamitsu-michi,
Nakatsu-michi, and Shimotsu-michi) are
considered to have been constructed at
approximately the same time, based on the
Shimotsu-michi, since the distance between
them is the same.

The Shimotsu-michi Route was built starting
from the north of Maruyama Burial Mound
(common theory).

Dating of the road already announced.

Based on these popular theories, it is
believed that the road was built during the
reign of Emperor Suiko (biginning of the
7th century), and is said to be closely
related to Maruyama Burial Mound.

The theory in the middle of the 7th century,
which is based mainly on the true north
orientation (after Itabuki no Miya).

¥ﬁm
Heuyou-kyo

%@ﬁk%

Horizontal [mm street
oftheNorth
e

anmotsu mIChI
| ~y,§
Nakatsu mIChI
. kv
o D - Kamltsy,mlchi
; ,Y0k0:'-oji‘,?__:,- i

oo j‘ ‘:

%mﬁiﬁ
Martyama. Burlal Mound

©2022 S.Takesako
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Direction of the Shimotsumichi

Shimotsu-michi is an ancient straight
road that became the basis of Fujiwara-
kyo and Heijo-kyo.

The Direction of Shimotsu-michi is said
to be 24.4 minutes westward on average,
connecting the Yagi, Kashihara City site
and the Suzaku gate.

If you calculate the direction by road

(latitude and longitude),

» Yagi = Suzaku Gate : 24.2min.

» Karunochimata = Gate : 25.4min.

» Mruyama Mound = Gate :
24.6min.

It is believed that they were built starting
from the Maruyama Burial Mound in the
same direction.

T

‘Suzaku'Gate

&

o

J- %244 min. westward:

% ’ShimOtsumic;h’i :

AF

< R

Sl

e Marvama

Burial Mound
©2022 S.Takesako



Data of the Shimotsumichi

Shimotsumichi (Center of the side ditch)

EW. |
= L5

® The offset of the C section averages the -shrs  assss  as75s as72s  aspss
- - - - - A
start and end points, making it difficult REF]
. . . Suzaku-gate -145000
to find the deflection peculiar to the B A
and C sections.
-150000
Data of the Shimotsumichi
-155000
il E
FARIB AR FIBER YEEE — SR
HEED | BB Bl ”
= [ A |&2m -18836.98 | -18859.78 | -18848.38 |-145601.50 |[12]p.20 Yagi -160000
B |REKRK(AR-NEM) -18826.30 | -18849.71 | -18838.00 |-147486.99 [[12]p.20
Exca- C |mmiEek -18808.56 | -18832.86 | -18820.71 |-151328.51 [[12]p.20
1 D |N\&&EH -18794.30 -18807.05 [-154670.00 ([21]p.37 -
vation J E |RERGRNALY  |BHE19995K 1877539 | -18762.64 | -164223.45 |[5] p.48 Intersection
data F [BRRERtEMY  |[HERE58-5R(1988) -18721.49 -18734.24 | -166974.38 |[13]p.43 with Taishi-michi -165000
G |BERRERN\EAEY EE1995-7X% -18745.14 | -18732.39 |-167137.37 |[5] p.48
H [BERERTEAY 1E5E2016-8% -18740.00 | -18727.25 |-167599.00 |[5] p.48 GH
R EEES -18720.63 | -168248.86 | %% D ¥~
CEX | EiR—-X -18725.45 | -168585.10 |&E& Se(_:}%%%o%
CE [l sEllia = -18730.41 | -168952.85 |£#&
CE |REALAQ -18732.34 | -169138.35 |&E& .
Maruyama Burial Mound ™.
3F5000—
[world geodetic system]
82
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Consistency of the construction date of the three
sections with the Nihonshoki (Chronicles of Japan)

83

.-

Section A: Road to North ,
> BHEPSE (653) TR LA RGE B

Tdishi michi == 3"
Section B: Road to Oharidano-miya [ ESSSIESIEL S
> HARETTE (655) iy o
MNEHGEZM. STLE. SR
XA BEIWLS. R B2, S .’,ﬁt‘;’;fo i
fﬁﬁ%%o %Jt%{,ﬁo s ¢

Section C: Road to Asukano-miya

> FHHRE 4 (656)
FEEE, SHERRMAE,

> Q§Mﬁ§ELmo &II:‘EO

< If: Karpmo-chimata

Sections B and C are clearly
constructed in the Saimeli period
(655-661) from their orientation.

Kaml!sumlcm
D72

Nakatsumlchl ) £

Tablregogorono-mizo
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Dating of Nakatsumichi by its direction

84

® Nakatsumichi's actual route”
was 100m west of the
asumed route. = Unrelated
to FujiwaraKyo's jobo.,

® The equally spaced road was

not Nakatsumichi, but Jobo

of Fujiwarakyo.

The direction 1s 32.7 min.

westward, and 8.3 min.

>

westward of Shimotsumichi.

The estimated date is

632 L7 year. =>Overlaps
with Emperor Jomei's
Kudara Palace(639)

The three ancient roads was
not evenly spaced, nor was
It the same period.

16 Lso 1690(;\\ 16850 -16800 -16750 |\ -16700 -16650 -16600 -16550 -16500
A
@\ Y - -146000
. eljyoukyo
© ST
HERE O\ O35 KEE
RE N 1[ ‘\ -151000
Ul oints L
" Assumed route
(32.7min. westward — '\ Datmg 657+7)
Dating:632+7) | -156000
G\ Shrines aipng with route 51
WE515 ot
‘-‘ EEE
) 2024m(FVi#E) 2213m(LY5E2) 16100(3
057 \ y
BRI (—SabRE) — N——
TYENS2118m
-166000
BRI (ZRKAER)
ujiwarakyo
y = -129.672994 x - 2332799.981925 ®(.ﬁ‘L H: AR =
(Direction=26.5+6.2=232.7min.) R R
A 171666—

[ﬁﬁ?ﬁ“ﬂg%\] ©LZULL O. I dKESARU



Dating of Yoko-oji (Horizontal main street)
by its direction

85

® Based on its Direction, Yoko-oji is thought to have been built in 653,

just like the other main roadts. [(world geodetic system]

165120

-28000 -26000 -24000 -22000 -20000 -18000 -16000 -14000 16514012%0
y=0.005613x - 165064.951279  # J- -165150
West section(8.6km):27.5min. westward 165160
Dating::648+ (7 +a) Y g -165170
rd .o (Fudanotsuji) -165180
B R i East section(4.2km) :28.4min. Westward -165190
(Sogd. X Dating : 645%(7+ ) -165200
S y = 0.004991 x - 165076.338109 -165210
-165220
(Trace of Current road) e

¢
. 'Y

B Nakatsumlchl &
Shlmoyumlvhl dhE Kf;lmltSUmIChl
“TFal: * (639) - TTEYSE o

(e53): ® @)

FUdanfoisuji S

- ot
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Dating of Kitano-yoko-oji
(Horizontal main street of north)by its direction

86

Direction:

» Beljyu Br. to Wani Shrine

:13.2 min. westward
» Direction by the road
+11.9 min. westward

Dating(around AD730)
13.2min.: AD728 £ (7+a)
11.9min.:AD731 %+ (7+a)

With the construction of
Naniwa Palace during the last
years of Emperor Shomu
(around 726-732), a straight
east-west road was
redeveloped.

The straight east-west road,
which was developed at the
same time as the
Shimotsumichi was repaired.

-23900

—_—
:

Kltano yoko OjO P

Shimotst |ch| :P‘yﬁ

p
L

F¥a

1|:m§km R e
: { : \
‘-' Nakatsumlchqv \.\‘_ :

e Kamltéémlchl
J:‘/ﬁ

-22000 -21000

y=0.001028 x - 153126.231744

-
-
-

-20000

—‘——

-19000

(Trace of the current road)

-18000 -17000 -16000

-
-
-
-
-
-
-
-
-
-
-
-
-
-

imo shrine

-153135

-153140

-153145

-153150

-153155

[world geodetic system]

::::::
;;;;;;
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Dating of Naniwa-daido by its direction

87

® Naniwa-daido starts from
Naniwa Palace and continues
south. Its direction coincides
with the 26.8 min east direction
In 653, and it was built at the
same time as Shimotsumichi.

® The direction measurement is
9.8 km from the Naniwa Palace
to the Yamato River excavation
point.
» 26.2 min. eastward
» Dating: AD 648 to 654

® |t is also consistent with the
dating (from the middle of the
7th century) based on the
excavation (overlapping of
earthenware and strata).

Naniwanomiyof,, s, ?

Daigokgdenj%’&".¥ '
i

. BT

S (KR

[l
Excavation
*Pont. | .
MaAE
Fo I

Naniwa-daido 2

W A 5E .-

SR

(RIRBOEEIIKRIFHPLD)

©2022 S.Takesako



88

9. The introduction of Hokushin ruling thought
to Japan

©2022 S.Takesako



The true north orientation of the palace signifies the
introduction of Hokushin ruling thought.

89

® In China, from the Chungiu period to the Middle Ages, the
construction of the capital's castle used the direction measurement
method by the Pole Star.

® The stage (castle, palace, Taigokuden) measured by the Pole Star
IS the embodiment of the existence of the Heavenly Emperor
(Hokushin/Pole Star).

® By performing dynastic ceremonies on this stage, the emperor
legitimizes the rule that received the "~ "Destiny of the Heavenly
Emperor" (Hokushin ruling thought).This is the reason why the
enthronement ceremony is held at the Daigokuden in Japan.

® The correct orientation of palaces in Japan also means the
introduction of the Hokushin ruling idea, not landscape
maintenance.
» The correct orientation of palaces = Daigokuden=>coronation

ceremony=The "Tnno" was born

©2022 S.Takesako



The Hokushin ruling idea of China
was transmitted to Japan as a whole

The Hokushin
: ruling thought
China . and the Japan
Pyramid | (Hun) construction |+ octagonal | 13, o 5 e e
method were
2% transferred to RE | EMes~eolcREE
| .
cergcr)ri/c?nies Japan as awhole Fvsgrrs\r/]vie;y 642:5@3{5
throne high throne (J\F3ELAA0)
A | (Wei235) PN 643: IREE
Corlfl:c)egltac;l(;ig\;:lttli;n of Correct ;;lig(r;](;[ation of (639 . E?ﬁg)
Correct orientatonof | Churlgiu) Castle = Long Road | (632+7)
Measuerment by Pole star Measuerment by Pole star |(632%£7)
Hokushin ruling thought Hokushin ruling thought
_ _ —— The Hokushin ruling idea was introduced
Without the idea of Hokushin ruling, by students to sui who returned to Japan in
there is no castle or palace in the I:> 632, and the 'Emperor' who deified the
correct orientation. 'Great King' was born.

FEMIE, T ARDIE S ARl EE (38 =hR)1PDFRR(2022/04/01) %25 &, ©2022 S.Takesako



When did the idea of the Hokushin rule reach Japan?

® Correctly oriented palaces and roads are measured by Pole star,
» It is presumed that the ideas and basic technology of the
Hokushin ruling thought were introduced between Asuka

Okamoto Palace(630) and Kudara Palace(640).

» A star chart with the 'Emperor’ star was also introduced.

i &7HA Eik 8 ZHA xE K Fitk
NEHE| H4AE @ BEE HEE| BEE | #AEAE | KEE BHEE BRI
(603) | (630) | (640) | (643)| (652) (656) (666) (672) (694)
Octagonal burial B | B X
mound 8 l O (round) O O O O
Palace of . o | o O O - 0O o
Pole star l|(Assume)| (B42) |(PIBERTIE)|(SB7910) : (SB7910)
True north I (O) 85min.
oriented Palace (x) (20°F54R)||(Assume) O O O West O O
I
True north I o O O Jgou‘
oriented Road || (Nakatsu) (Naniwa)|(Shimotsu) ro‘;‘:i
|
Measured by | O Big
Pole Star (x) K I O |(assume) O O Dipper O O

91

M, TR IE A AL A&k (38 =MR)1PDFRR (2022/04/01) 258,
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The etymology of TK & Jj (Emperor)
may be from T#¢+ A #£[] (star chart for moon)

- T — = e S R R TR - ; -
v i, = | g e -

. "The Tenno
A (Emperor) is the
g4 - center of the
| heavens and is the
- god of the East."

i
3
L s
- %
'

¥ - J

- l.“

.. LI L]
| o

" - :
L ".'
"
" -
i o i I. 2. \
" : By - AN
) = - ) »
L o TS j N, ~
n R - -
X - nr'. .l' - (] ! ' Lo
X o . e
. = " gy #
? i F -: 0 " . n‘: w X u
- L} = . - L |

China %% = Japan K& ©2022 S.Takesako

[ B A8 No.73(1991) p.38£D]

Tenno-Tai-tei (RE A7) is in the journal
of the book of Jin, but this book was not
yet completed at the time of Emperor Jomei.

92
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10. Summary
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The Meaning of the Capital Castle and Palace
in the Correct Orientation

) LR E : HR4927 < HR4852 e HR4893 (HR424: 75 L #E D &) R
Taikyokuden era _
The correct orientation of castle ( k Disappear

- e —m——=- N

China i i HE
=2 ﬁ £ EE % Lt = T I !
RE - FOTR R R m\E T B
uE £ BB - - - B EABE
2 _ 2 £ Zmox T X A 2
18 B EOZ2_ R BE 5 1111
- 3 B CC 2 45 & . 5670
*fk 8 c 21 5 00 . TUl 6707
= 6 2 05 <~ 61 & igoKudert
= 2 2 4 —-— %
S
- 3
Daikyokuden appears(235) | 2J2Pa
: _ -  gRuemxyie =g ol
In the correct orientation of palace, there 5 g@@%%%@%%ﬁ Mz 2L
was the Daigokuden, which served as the 7 SEER oAk Z’g %g
central stage for dynastic ceremonies under = i %? Q0 B 13 0T
- _; N N— 7
the rule of Hokushin., ® ET 8% 7 2 23
~ 4
. ma j—ﬁg ~ 7=]
rﬁ@%ﬁ%@g@%@fﬁé Daigokuden appears(645) | % £ f’é 2
in Asuka D No correct orientation
“PRE DO L BB A RO " i castle in Samurai Period

% ERALEHS2TI1(2009)&D
., TEROEHMRIEE (BB =/R)PDFAR(2022/04/01)% B8, ©2022 S.Takesako



95

end
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4 How True North Was Measured
by the Pole star in Ancient China
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